'Prothrombinase induced Clotting Time' (PiCT) has potential to detect all anticoagulants in clinics.
Introduction
PiCT is a coagulation assay that uses a combination of a specific amount of FXa, phospholipids (a trypsin-like serine protease), and an enzyme which specifically activates FV (FV activator isolated from Russell's viper venom) in the sample investigated dabigatran anticoagulant activity by using PiCT 7 . PiCT has been investigated for quantification of rivaroxaban 8, 9 .
Danaparoid anticoagulant has not studied employing PiCT on QCM-D technique yet. Danaparoid has been selected as the anticoagulant for present studies.
Danaparoid is an anticoagulant that inhibits activated factor X (factor Xa). It is used for prevention of deep venous clots such as in the case of a high risk of clot formation after hip surgery. Additionally, it is employed as a heparinoid substitute in heparin-induced thrombocytopenia to avoid paradoxical thrombosis 10 . It is also used in Kasabach-Merritt syndrome.
Quartz crystal microbalance technology is attaining popularity via the use of suitable sensor thin films for pharmaceuticals 11 and clinical investigations 12, 13 . QCM is well known due to its cost-effectiveness for biosensor applications on comparing to its counterpart sensor techniques 14 . Recently, haemostasis [15] [16] [17] [18] [19] [20] Technoclone gmbH (Austria).
Materials and Methods

Chemicals and reagents
Equipment/Instrument
Centrifuge (Thermo Scientific, Multifuge 3S-R, Kendro Laboratory 
Polymer synthesis
Synthesis of polymer along with surface morphology has been explained in detail recently 23 . A mixture of 30 µL VP, 70 µL DVB, 50 µL DMF, 50 µL acetone and 1 mg AIBN was taken in a reaction vial.
This mixture solution was kept under UV lamp for 23 minutes. The polymer was further diluted via addition of 700 µL acetone before the step of spin coating.
Thin films
Quartz crystals were cleaned with N-methyl pyrrolidone and followed by acetone. Afterwards, 12 μl of polymer was spin coated at 6000 rpm for 90 seconds onto quartz crystal electrode. QCM-D (qCell T) was used to control layer height (a 10 nm) of thin film on each quartz crystal as QCM-D works as a network-analyzer to detect layer height. The spin coated quartz crystals were kept under UV for 2.5
hours for complete hardening of thin films. Then, quartz crystals were subjected to PiCT measurements, or kept in the desiccator for storage prior to PiCT measurements on QCM-D.
Human plasma
Human whole blood samples from healthy volunteers were collected in syringes having 1.0 ml of 0.106 mol l -1 citrate. These were received from the university hospital of Tuebingen, Germany. The samples were centrifuged at 2500 x G for 15 minutes at room temperature to achieve platelets poor plasma (PPP).
PiCT QCM-D measurements
Quartz crystals were mounted on QCM-D and were calibrated at 37 
PiCT mechanical coagulometer ('gold standard') measurements
PiCT measurements were performed on mechanical coagulometer in parallel to QCM-D's by using 50 µl volumes with same incubation times and mixing ratios.
Results and Discussions
Quartz crystal offers ultra-sensitivity 24 towards mass, viscosity or density of wetting liquids via frequency and dissipation shifts 25, 26 .
PiCT-QCM-D exemplary curves
The QCMs having thin films were applied to PiCT coagulation 
PiCT-QCM-D vs PiCT-'gold standard'
Further investigation into more real samples of human plasma is substantial because of extremely complex nature of human real blood/plasma samples 28 . Figure 3 Their business attitude is the most attractive parameter to keep them in the acknowledgements.
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